A fluoroquinolone antibiotic with a methoxy group at the 8 position yields reduced generation of 8-oxo-7,8-dihydro-2'-deoxyguanosine after ultraviolet-A irradiation.
We have previously reported that two fluoroquinolone antibiotics gave rise to 8-oxo-7,8-dihydro-2'-deoxyguanosine (8-oxo-dG) in DNA of cells concurrently exposed to UV-A and that this correlated with clinical phototoxicity. To determine the structural basis for generation of oxidative damage, the ability of two synthetic fluoroquinolone candidate antibiotics, Bayer 12-8039 (12-8039) and Bayer Y3118 (Y3118), to give rise to 8-oxo-dG in cultured liver epithelial cells was compared. 12-8039 contains a methoxy group at the 8 position of the quinolone nucleus, whereas Y3118 contains a chlorine group at the same position. Y3118 produced dose-dependent increases in 8-oxo-dG formation in cultured cells after UVA irradiation, whereas the 8-OCH3-substituted 12-8039 produced no increase. Also, after exposure to 20 J/cm2 UVA, UV spectral scans of both compounds revealed that Y3118 underwent photodegradation whereas 12-8039 was stable. These results demonstrate that the presence of an 8-OCH3 group on the quinolone nucleus is important for the reduction of photogeneration of oxidative DNA damage and photodegradation in the presence of UVA irradiation. From this, we suggest that 12-8039 has little phototoxic potential.